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Abstract 
.This research study on the effect of cow dung and straw Red Bean Dosage on soil nutrients and microbial biomass in 
Chestnut orchards . The results indicate that: red bean straw and cow dung facilities can significantly increase soil 
nitrogen, phosphorus, and effective Potassium content and microbial biomass, and times the amount of cow dung 
fertilizer increase soil nitrogen, phosphorus, and effective Potassium content and microbial biomass significantly, 
times the amount of the red bean straw fertilizer can increase soil available K, but there is no significant difference to 
improve nitrogen and phosphorus and microbial biomass . In the application of less, the effect of the Red Bean on 
soil fertility, straw is better than cow dung, but in the situation of organic farming, require a lot of organic manure, 
the nutrient supply of cow dung on the chestnut tree's is better than red bean straw. 
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1. Introduction 
Chestnut is traditional fruit of Beijing and has a long history of cultivation.The area of chestnut is 
45,200 ha in Beijing, annual output is about 20,000 tons. There are 165 Villages planted chestnut, about 
100,000 family directly or indirectly engaged in planting chestnut. Chestnut production is the important 
income of farmers in Mountain areas. In recent years, chestnut production increased significantly. 
Meanwhile, the Yanshan Chestnut is not only the advantage forestry products in Beijing, but also the 
preferred species to meet the requirements of ecology and economy in the mountain area of Beijing. With 
development of social and economic in Beijing, the function of mountain area is also changing. Mountain 
area as an important ecological barrier in Beijing, environmental and economic benefits are two both 
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goals. Therefore, the sustainable development of chestnut industry is a question that must to face in 
mountain areas of Beijing. If implement the organic cultivation of chestnuts in the appropriate regional 
will not only improve the market competitiveness of Chinese chestnut, making the chestnut farmers 
income, agricultural efficiency, but also to protect water and ecological environment and achieve 
economic, environmental and social benefits at same time. 
Theory of organic agriculture believe that soil is a living system, fertilization first of all is to cultivate 
the soil, and through the role of soil microbial biomass supply crop nutrients[1]. Microbial biomass is part 
of the organic matter in soil[2,3] and it usually accounts for 2% to 3% in soil, due to its rapid turnover 
rate, it has been considered an important source of nutrients[4].It also plays an important role for nutrient 
cycling in the soil. Studies have shown that the number of microbial biomass and soil nitrogen 
mineralization has a significantly positive correlation[5,6], this suggesting that microbial biomass 
turnover and nutrient cycling are closely linked. Therefore, the microbial biomass and activity in 
maintaining soil quality plays a very important role and should be given due attention in long-term 
agricultural research and farm management practices in future[7]. 
Currently, the main chestnut producing areas of Beijing lack proper organic cultivation techniques. In 
order to guide chestnut production, there need further study on the organic cultivation of chestnut and the 
key technology to solve the chestnut nutrition question after no chemical fertilizer. We should expand the 
proportion of organic farming according to market demand, making farmers in organic farming for the 
Beijing Li this can Contribute to the Beijing’s ecological environment and achieve better economic 
efficiency for farmer who plant chestnut at the same time. This study intends to study the effect on soil 
nutrients and microbial biomass carbon of different amounts of organic manure to fields in plow 
conditions, and provide a scientific basis of organic fertilizer methods in organic cultivation. 
2. Materials and methods 
2.1. Field trial design 
Test area is located in organic chestnut orchard of Tongzi Village, Miyun County, Beijing, chestnut 
spaced 2.0 m, 3.0 m spacing in the rows, grafting 1 year Yanshan red varieties. Cinnamon for the leaching 
of soil texture, physical and chemical properties in Table 1. 
Table1 Physical and chemical characteristics of soils 
 The sampling 
sites 
pH Organic matter 
(g kg-1) 
Total N 
(g kg-1) 
Available N 
(mg kg-1) 
Available P 
 (mg kg-1) 
Available K 
 (mg kg-1) 
Under chestnut 
Canopy 
6.62 10.42 0.86 116.12 13.72 112.50 
 
Five experimental treatments were: (1) The experimental control(no organic fertilizer), (2) Red Bean A, 
(3) Red Bean B, (4) cow dung A, (5) cow dung B. with the requirements of Organic chestnut cultivation 
other mineral fertilizers are not applied.Crop residues and cow dung fertilized into the 0-30cm soil and 
covered with soil on October 24, 2006. There are 3 replicates for each treatment, a total of 15 plots, each 
plot formed by the six chestnut trees, arranged in a randomized complete block. Nutrient composition of 
the red beans organic fertilizer is nitrogen 2.11%, phosphorus 0.38% and potassium 0.43%; cow dung is 
nitrogen 1.51%, phosphorus 0.73% and potassium 0.19% Table 2 is application rate of organic manure.  
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Table2 Dosage of organic fertilizer in different treatments 
Number  treatments Dosage˄dry weight kg/tree˅ 
1 CK 0.00 
2 Red Bean A 5.00 
3 Red Bean B 10.00 
4 Cow dung A 12.00 
5 Cow dung B 24.00 
We collected 0-20cm layer soil in 28th of each month with soil drilling until the chestnut harvest., each 
mixed samples composed of 6 plot drill. Fresh soil samples collected were divided into two, one for the 
determination of available N, available P, available K. Another determination of microbial biomass 
carbon. 
All tables should be numbered with Arabic numerals. Headings should be placed above tables, left 
justified. Leave one line space between the heading and the table. Only horizontal lines should be used 
within a table, to distinguish the column headings from the body of the table, and immediately above and 
below the table. Tables must be embedded into the text and not supplied separately. Below is an example 
which authors may find useful. 
2.2. Analysis methods 
Soil microbial carbon using a modified chloroform fumigation, organic matter by external heating 
potassium dichromate method, total nitrogen by semi-micro Kjeldahl method, available N was 
determined by alkali diffusion, available phosphorus by Olsen method, available K using 1mol neutral 
ammonium acetate extraction flame spectrometry. Significant difference using two-tailed LSD method. 
3. Results and Analysis 
3.1.  Soil available nitrogen, available phosphorus and available potassium 
Figure 1 show that soil available nitrogen of the control treatment is the lowest, 122.91 mg kg-1, was 
significantly lower than other treatments. Times the applied cow dung significantly increased soil 
available nitrogen, and significantly higher than other treatments, to 163.07 mg kg-1. Times Red Bean's 
fertility has little effect, this indicating that times red bean straw can not increased soil available nitrogen 
significantly. Although the application in the amount of cow dung A treatment is 2.4 times than the red 
bean A treatment , but the available nitrogen in soil of red beans A treatment were significantly higher 
than that of cow dung A treatment, this indicating that red bean straw is priority in cow dung in increasing 
soil available nitrogen. 
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Fig 1 Soil available nitrogen of different treatments 
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Figure 2 shows two cow dung treatments (cow dung A, cow dung B) was significantly higher than the 
red bean and control treatments in soil available phosphorus, and significant differences. Times 
application of cow dung can increase soil available phosphorus content and its contribution is significant, 
up to 67.55 mg kg-1, is 2.3 times than the cow dung A treatment and 3.6 times than control treatment. 
Soil phosphorus content of two red bean straw treatments is no significant difference to control treatment, 
this maybe because of lower phosphorus content in red bean straw, so if fertilize the soil only with red 
bean stalk will cause soil Phosphorus deficiency and requires other organic fertilizer which has high 
phosphorus content as a supplement. 
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Fig 2 Soil available phosphorus of different treatments                         Fig 3 Soil available K of different treatments 
Figure 3 shows the soil available K content of control treatment is the lowest, only 243.89 mg kg-1, 
was significantly lower than other organic fertilizer treatments. Times the applied of cow dung, red beans 
can significantly increase soil available K content, and the difference was significant. there is no 
significant differences between the red beans A and cow dung A treatments just asred beans B and cow 
dung B, but the cow dung application rate is 2.4 times than red bean straw, this indicating red bean straw 
is better than cow dung in increasing soil available K. 
3.2 Microbial biomass carbon 
Figure 4, Figure 5 shows, microbial biomass has a significant seasonal variation. Micro-organisms is the 
largest in spring and early summer, early autumn. This is because climate change in spring impacts soil 
structure, the physical cracking of soil can be a direct result of the nutrients release. In autumn, 
temperatures and organic residues as the constant into the soil, resulting in a peak number of 
microorganisms. Soil microbial biomass C of control treatment change slightly cause seasonal variation, 
the change range is 71.76 mg kg-1 ~ 126.81mg kg-1, show a downward trend during the test. Organic 
fertilizer treatments significantly increased soil microbial biomass carbon, soil microbial biomass carbon 
of red bean straw treatment up to 208.09mg kg-1 (May 28, red bean A), the effect of times red bean 
fertilizer to improve microbial biomass C is not Obvious. Soil microbial biomass C of cow dung fertilizer 
treatments is higher than control, but lower than red bean straw, and the differences is significant. Soil 
microbial biomass of cow dung treatments was significantly increased, the maximum value is 267.58mg 
kg-1 (May 28), the minimum value is 131.11mg kg-1 (April 28), compared with other treatments were 
significantly different. This shows that soil microbial biomass can be greatly improved with large number 
of application of cow dung. 
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Fig 4 Microbial biomass dynamics of different amount of red beans    Fig 5 Microbial biomass dynamics of different amount of red 
beans 
From the average (Figure 6), soil microbial biomass C of control treatment is 95.28mg kg-1, was 
significantly lower than other treatments. The amount of cow manure application is 24 kg / tree (dry 
weight), the soil microbial biomass carbon is 185.82mg kg-1 was significantly higher than other treatments. 
When the amount of cow manure application is 12 kg / tree (dry weight), the soil microbial biomass 
carbon average is only 122.33 mg kg-1, only 28% higher than the control and significantly lower than the 
application of red bean straw. Double red bean straw application can also improve the soil microbial 
biomass C, but the effect was not significant. 
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Fig 6 Microbial biomass carbon of different treatments 
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4. Discussion 
From the analysis we can see that soil nutrients, soil microbial biomass C of organic fertilizer 
treatments were higher than control treatment, consistent with previous studies. This may be due to 
organic residues returned to soil, provided substrate for microbial biomass, especially in cold winter, the 
stalk rot and release heat, increase soil temperature, thus increasing the microbial biomass, activated soil 
nutrient, and ultimately increased soil available nutrient content. 
Types of organic fertilizer, and fertilization will affect the soil microbial biomass, thereby affecting 
soil quality. Red bean straw can increase soil microbial biomass, may be because the main component of 
the straw, including cellulose, hemicellulose, etc.[8], the strength of microbial disintegrate cellulose is a 
measure of microbial activity, to reflect the Decomposition strength and speed of soil microorganism’s. 
When Straw added to soil, the cellulose degradation bacteria in soil were activated, making the soil 
cellulase activity significantly increased[9]. But there is no significant increase in microbial biomass with 
times Red Bean's application, which consistent with the results of Qiang Xuecai (2004)[10], this means 
that when straw return reach to a certain amount, straw application rate increased can not increase the soil 
microbial biomass.  
Times the application of cow dung can increase soil inorganic nutrients, this consistent with the study 
results of Witt (2000)[11], Wang Zhiming (2003)[12], Xielong Lian et al (2004)[13]. This result probably 
due to large number of micro-organisms in cow dung, and cow dung will be broken down fast in soil, so 
the manure application rate become an important factor which affect soil microbial biomass, in this 
experiment,the soil microbial biomass of cow dung B is much higher than cow dung A and red bean straw 
treatments. 
 The impact of two red bean straw treatments on soil nutrient is not obvious, it may be due to such as 
shorter test cycles, decomposition of straw is not complete, the difference of microbial community 
structure was not significant and other relevant factors, need further Study. 
5. Conclusion 
From above analysis we can see, times the applied cow dung is not only conducive to the rapid 
decomposition of organic debris, but also increase soil available nutrients, provide nutrients for the 
growth of chestnut. Red bean straw application in a few is very good for decomposition by microbial and 
good for growth of chestnut, the effect is better than cow dung, but if fertilize too more, microbial is 
difficult to use a short time because the main components of straw cellulose and hemicellulose, and 
prevented the release of nutrients. Therefore, in the absence of chemical fertilizer, particularly under the 
conditions of organic farming, use a large number of organic fertilizer which easy-to-use for 
microorganisms such as cow dung is a good way to ensure nutrient supply for chestnut trees. 
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